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VasospasmWe report a case of vasospasm complicating delayed pituitary necrosis after craniopharyngioma resection in
an 18-year old female. This is the ﬁrst reported case that utilizes aggressive blood pressure management, ﬂuid
optimization, and rheologic doses of mannitol to successfully treat severe symptomatic vasospasm.hool of Brown University, 222
123; fax: +1 401 444 2788.
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Craniopharyngiomas are most commonly diagnosed in childhood
and account for 2%–5% of primary intracranial tumors. Cerebral vascular
complications following craniopharyngioma removal include cerebral
infarction, thrombosis, fusiform aneurysm, and vasospasm [1].
Pituitary necrosis in craniopharyngioma is rare. It usually occurs in
patients with pre-existing pituitary adenomas and is a condition that
consists of severe damage to the pituitary gland due to an acute infarct
or hemorrhage. The classic presentation is sudden onset of headache,
visual disturbances, vomiting, and decreased consciousness.
Vasospasm following removal of craniopharyngioma has only been
described in a few instances [2,3] and has been attributed to chemical effects
ofﬂuid fromcystic craniopharyngioma [1,4]. Shida et al. report a spontaneous
rupture of a craniopharyngioma cyst that may have caused symptomatic
vasospasm of major cranial vessels before surgical treatment or cranial
irradiation. Vasospasm appeared in 83% of femoral vessels exposed to
craniopharyngioma ﬂuid after 4 days in an experiment done in rats [1].
We report and discuss a case of vasospasm complicating delayed
pituitary necrosis after craniopharyngioma resection treated with a
combination of blood pressure management, ﬂuid optimization and
rheologic mannitol.
Case report
This 18-year-old female had a four-year history of diabetes, adrenal
insufﬁciency, Hashimoto’s thyroiditis, and decreased growth hormone.The patient then developed visual complaints and had formal visual
ﬁelds that showed bitemporal hemianopsia.
A brain MRI showed a suprasellar, predominately cystic, mass
measuring 2.6 cm craniocaudally with the suprasellar extension
measuring 15 mm. (Fig. 1) There was rim enhancement with a solid
enhancing nodule at the right dorsal aspect of the sellar component
of the mass. The rim of the lesion as well as the solid nodule
demonstrated punctate calciﬁcation on prior CT. The cyst contents
were T2 hyperintense and mixed T1 hypo- and isointense, with mass
effect on the anterior cerebral arteries and the optic chiasm. The
radiographic ﬁndings were suggestive of craniopharyngioma.
The patient was taken to the operating room for a right subfrontal
lateral craniotomy for resection of craniopharyngioma. During
surgery, the optic chiasmwas well visualized and seen to be displaced
and splayed from the craniopharyngioma cyst. After cyst fenestration,
there was signiﬁcant decompression of the optic chiasm. The cyst wall
was carefully dissected off of the optic nerves and chiasm. Both carotid
arteries were then exposed and decompressed. There was a good
plane of resection along the left internal carotid artery (ICA).
However, the tumor capsule remained attached to the right ICA. As
such, there was residual tumor in the right intrasellar area that could
not be safely resected due to concerns about injury to the right ICA.
The pituitary stalk was visualized. Intraoperatively, sufﬁcient hemo-
stasis was obtained. Postoperatively, the patient continued her
medications for pituitary insufﬁciency and also developed diabetes
insipidus (DI), which was treated effectively with desmopressin. On
postoperative day (POD) 5, patient had a CT scan that showed no
hemorrhage (Fig. 2). Patientwasdischargedhome12 days after surgery
because of difﬁculties managing her diabetes and DI. Her neurologic
exam was intact at the time of discharge except the preexisting
bitemporal hemianopsia. Patient returned to the emergency room (ER)D license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
Fig. 1. Pre-operative MRI scan. T1 coronal and sagittal images with contrast showing a
suprasellar, predominately cystic, mass with rim enhancement measuring 2.6 cm
craniocaudally with the suprasellar extension measuring 15 mm.
Fig. 2. POD 5 non-contrast CT showingminimal blood in the resection cavity and a small
amount of subarachnoid hemorrhage in the right frontal lobe from retraction.
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extremity (LUE) strength 3/5 and left lower extremity (LLE) strength 4/5.
She was found to have a new sellar hemorrhage on CT scan that was not
present on the postoperative scan (Fig. 3).MRI on POD15 showed a sellar
hemorrhage suggestive of pituitary necrosis associated with acute right
centrum semiovale and globus pallidus infarcts, and a subacute right
caudate infarct (Fig. 4). Therewasalsominimal subarachnoidhemorrhage
around the right ICA. Given the MRI ﬁndings, a CT angiography was
initiated that conﬁrmed severe spasmof the right ICA, A1 andM1arteries.
The patient’s chemical statuswas normal at the timeof admission andnot
suggestive of decompensating from DI or diabetes mellitus.
By hospital day 2, patient’s exam declined to LUE 1/5 and LLE 0/5.
Patient was taken to angiography where severe vasospasm of the
right paraclinoid internal carotid artery, M1 segment of the right
middle cerebral artery (MCA), and A1 segment of the right anterior
cerebral artery (ACA) was found. A Prowler Plus microcatheter and
Synchro guidewire were used to infuse 3 doses of 5 mg of nicardipine
directly into theparaclinoid ICAover 12 min. Post-treatment angiogram
showedgood angiographic resolutionof vasospasm.The angiogramwas
complicated by the small caliber of the femoral artery, catheter-related
femoral artery vasopasm, and a groin hematoma.
This good radiologic result also resulted in a good clinical outcome
with patient’s strength returning to LUE 4/5 and LLE 4/5. However,
four hours after this angiogram, patient’s exam declined again to LUE
0/5 and LLE 1/5. Patient could not return to angiogram because of
concerns about the caliber and spasm of the femoral artery. Therefore,
norepinephrine, levophed and vasopressin were used to induce
systemic hypertension with a systolic blood pressure N160 mmHg.
Intravenous nicardipine was also temporarily used to treat the
vasospasm, but the resulting hypotension from the nicardipine
worsened the patient’s motor exam. The three vasopressors alone
resulted in an improvement in exam from 0/5 to 2/5 in the LLE.
However, these pressors caused an episode of severe chest pain.
Therefore, a rheologic dose of mannitol (4.5 g/kg) was started so that
patient could be weaned off one of the vasopressors. The combination
of two vasopressors and rheologic mannitol resulted in an improve-
ment in motor exam to 3/5 that night and a return of motor function
to LUE 3/5 and LLE 4−/5 by the next day. This induced hypertension
and rheologic mannitol was continued for three days total. At this
point, trans-cranial dopplers (TCDs) improved and patient’s examFig. 3. POD 14 non-contrast CT showing acute blood in the suprasellar region.
Fig. 4. POD 15 diffusion MRI showing infarcts in the right posterior limb of the internal
capsule and watershed areas.
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tion, the patient’s exam was LUE 4+/5 and LLE 5/5.
Discussion
Pituitary tumor necrosis occurs in 2% of patients with surgically
resected adenomas. In 60%–80% of cases, pituitary necrosis
occurs spontaneously. Other known precipitating factors are head
trauma, hypotension, anticoagulants, dopamine agonists, and
cardiac surgery [5].
Craniopharyngiomaswith pituitary necrosis are rare. Yamashita et al.
describe 11 cases of craniopharyngioma with intratumoral hemorrhage.
Due to the small number of reported cases, the mechanism for
hemorrhage is unknown. Possible etiologies are expansion of the sella
turcica by the tumor may compress the diaphragma sellae against the
pituitary artery resulting in ischemic necrosis and fragile tumor vessels
[6]. In this case, possible causes of delayed pituitary necrosis following
removal of the craniopharyngioma are compromised blood supply
during surgery and potentially fragile tumor and normal sellar vessels
postoperatively. While the patient did suffer an apoplectic hemorrhage,
she fortunately did not suffer any of the catastrophic symptoms of
necrosis, such as worsening visual symptoms, hemodynamic collapse,
or decreased consciousness.
Vasospasm due to pituitary necrosis is rare, but has been reported
[7,8]. Relatively more cases of vasospasm after resection of skull
based tumors have been described [2,3]. Proposed explanations
of vasospasm following skull based tumor resection include (1) inﬂuence
of subarachnoid blood (2) chemical substances released from the tumor
during removal (3) direct damage to the arterial wall and (4)mechanical
stimulation or compromise of the hypothalamus [3]. In a review of 20
cases of vasospasm associated with surgical removal of intracranial
tumors, most cases of vasospasmwere caused by subarachnoid blood [2].
As to the above literature, it is most likely that the cause of
vasospasm in this case is the subarachnoid hemorrhage and resultant
break down products around the intracranial vessels after pituitarynecrosis. However, a delayed vasospasm induced by chemical effect of
the cystic components cannot be entirely excluded [1,4].
Aggressive therapy is utilized when symptomatic vasospasm
occurs to prevent ischemic complications. Classic medical treatment
for vasospasm is to increase systemic perfusion through increased
mean arterial pressure and euvolemia. Vasospasm that persists
despite aggressive medical therapy has been successfully treated
in some cases by intra-arterial administration of nicardipine and
percutaneous intra-arterial angioplasty [9]. In this case, despite good
initial results with intra-arterial therapy, the patient was unable to
return to angiography due to groin complications. As a result, the
patient was treated with blood pressure management and a rheologic
dose of mannitol. Rheologic mannitol was utilized due to its known
association with increased cerebral blood ﬂow in spontaneous
subarachnoid patients [10]. As indicated here, the use of rheologic
mannitol can be a useful adjunct in the treatment of severe vasospasm
when traditional methods are either not available or not effective.
During the intensive period of neurocritical care, the DI and the
diabetes mellitus complicated glucose and sodium management of
this patient.
Conclusion
Though our case remains a pathophysiological conundrum, it is
the ﬁrst report of two complications that coincide following removal
of a craniopharyngioma: pituitary necrosis and arterial vasospasm.
The delayed onset of both complications after good initial recovery
of the patient clearly points to an “at risk population” at discharge.
Finally, the co-existence of the two complications proved challenging
to neurocritical care management. To our knowledge, this is the ﬁrst
reported case that utilizes aggressive blood pressure management,
ﬂuid optimization, and rheologic doses of mannitol to successfully
treat severe symptomatic vasospasm.
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